Scorpion toxins from Tityus cambridgei that affect Na(+)-channels.
By means of high performance liquid chromatography (HPLC) the soluble venom of the Amazonian scorpion Tityus cambridgei was fractionated into over 50 different components. Four toxic and/or lethal peptides to mice were obtained in pure form and sequenced. Mass spectrometry analysis showed molecular weights of 7310, 7151, 7259 and 7405, respectively, for toxins Tc48a, Tc49a, Tc54 and Tc49b. The N-terminal amino acid sequence was obtained for the three first toxins mentioned, whereas the full primary structure was determined for Tc49b. It contains 64 amino acid residues, closely packed by four disulfide bridges. Sequence comparison analysis showed similarities around 50% with other toxins from scorpions of the genus Tityus of Brazil. It is lethal to mice at doses of 20 microg per 20 g mouse. The toxin was shown to affect the Na(+)-currents permeability of rat cerebellum granular cells in culture. Almost a complete elimination of current was observed with 100 nM toxin concentration. This effect was partially reversible. Furthermore, this toxin does not modify the function of the Shaker B K(+)-channels expressed on Sf9 cells, nor does it modify the Na(+)-channel function in a similar manner as those reported for the alpha-scorpion toxins purified from other scorpions.